INTRODUCTION {#sec1-1}
============

Linea alba hernia is meant those small protrusions, usually not larger than a walnut, situated in the linea alba between the umbilicus and xiphoid cartilage. This form of hernia is rare, occurring in not \>1% of all hernia. Morbidity in children is lower.\[[@ref1][@ref2]\] It occurs much more frequently in male than female. It usually contains omentum and rarely a portion of the transverse colon. Many of the cases develop slowly and insidiously, and suddenly give rise to symptoms. The main type of surgery is still open surgery now.\[[@ref3]\] Minimal invasive technology has been widely utilisable in the management of a various hernia.\[[@ref4]\] Our centre set up a single incision laparoscopic (SILC) for linea alba hernia according to the paediatric trait of development of abdominal wall. Eight children with linea alba hernia who underwent SILC were enroled from May 2014 to May 2015.

MATERIALS AND METHODS {#sec1-2}
=====================

Clinical data {#sec2-1}
-------------

Eight cases with epigastric hernia were enrolled into this study which included 5 males and 3 females. Age ranged from 2 months to 4-year-old, with a mean age of 1.8-year-old. The most common clinical presentation was epigastric mass. Epigastric pain was localised and mild, aggravated by exercise while alleviated through rest. Nausea and vomiting were accompanied with abdominal pain in some cases. The incidence of incarcerated hernia was low which is accordant to the data abroad.\[[@ref5]\] On physical examination (PE), the reducible mass was commonly found without obvious tenderness. Hernia ring (3/6, 50%) could be found in some cases. Ultrasound is helpful to diagnose this condition,\[[@ref6][@ref7]\] as shown in [Table 1](#T1){ref-type="table"}.
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Surgical technique {#sec2-2}
------------------

It is important to mark hernia location pre-operatively because linea alba hernia is difficult to find once the patient is under general anaesthesia. A nasal gastric tube is placed before anaesthesia. General anaesthesia combined with intubation is used. A 2 cm vertical umbilical incision was made and stretched horizontally. A 5 mm Trocar was inserted into open type to establish pneumoperitoneum. This trocar was for the telescope. CO~2~ pressure was maintained between 8 and 12 mmHg. A 3 mm lateral subcutaneous port was made through right rectus abdominis for another extra-long trocar to deliver instruments, 5 mm beside the middle port \[[Figure 1](#F1){ref-type="fig"}\]. The abdominal condition, hernia sac, hernia number, adhesion and hernia content were observed through telescope \[[Figure 2](#F2){ref-type="fig"}\]. Abdominal wall suspension was necessary by using 2-0 needle thread if the patient had bowel distension or small abdominal space. The extraperitoneal fat was cleaned after the hernial sac was resected \[[Figure 3](#F3){ref-type="fig"}\]. The defect of linear alba was exposed and repaired \[[Figure 4](#F4){ref-type="fig"}\]. Bilateral linear alba were dissociated and interrupted sutured by using 2-0 needle thread after hernia sac was excised \[[Figure 5](#F5){ref-type="fig"}\].

![Two trocars were insert into abdomen though single incision of umbilicus for paediatric patient](JMAS-15-42-g002){#F1}

![Location of linea alba was observed under laparoscopic view according to surface landmark](JMAS-15-42-g003){#F2}

![Hernia sac was cut open to clearly expose the fat outside hernia sac](JMAS-15-42-g004){#F3}

![Defect of linea alba was exposed](JMAS-15-42-g005){#F4}

![Defect of linea alba was repaired after hernia sac was excised. Peritoneum and bilateral linea alba was closed by interrupted suture](JMAS-15-42-g006){#F5}

RESULTS {#sec1-3}
=======

Eight cases were enrolled into this study from May 2014 to May 2015. All of the patients were successfully underwent the SILC surgery. Mean operative time was 32.5 min with a range of 30--45 min. No bleeding of operation was found which resulted in a fast recovery. They were allowed to eat after awake of anaesthesia. The pain was tolerable. The patients discharged after surgery with an average time of 12 h. Follow-up was ranged from 1 to 12 months. There was no post-operative complication, such as a recurrent hernia, ileus and infection.

DISCUSSION {#sec1-4}
==========

Linea alba hernias have been recognised as a rarer type of hernias which is manifested by those small protrusions, usually not larger than a walnut, situated in the linea alba between the umbilicus and xiphoid cartilage. Acutely, this hernia is common, but usually in asymptomatic condition. Paediatric linea alba hernia has been considered as same as adults, but the incidence is reported up to 5%, which is caused by the failure of rectus to approximate at the linea alba in children.\[[@ref1]\] The cause of this disease is still debated, which mainly includes forceful contraction and perforating vessel theory.\[[@ref5][@ref16][@ref17][@ref18]\]

As previously stated, linea alba hernia is usually in asymptomatic condition, especially in paediatrics due to the unclear complaint. It is reported that linea alba hernia caused chronic abdominal pain in children.\[[@ref5]\] It is speculated that there are numerous linea alba hernia patients who have been neglected, even have been diagnosed or treated as other diseases, such as pancreatitis and myocarditis, leading to delay of treatment and waste of medical resource.

Compared to an adult, paediatric patients have those features below: (1) Subcutaneous fat in children is thin which contribute to hernia ring or subcutaneous mass could be palpated on PE. Early diagnosis is easier to make than adult. (2) Giant linea alba hernia is rarely seen in children. (3) Paediatric patients normally do not have concomitant disease which leads to the high pressure of abdomen. Paediatric abdominal muscle and fascia have more flexible ductility which result in low local tension after repair surgery. Overlapping suture and mesh repair are less required.

Majority of surgeons agreed to treat linea alba hernia earlier to avoid the severe situation.\[[@ref8]\] The operation is the first choice for linea alba hernia. The vertical epigastric incision is a traditional method to expose linea alba to detect multiple hernia while the disadvantage of this surgery is more invasive. SILC is widely used in many situations of paediatric abdominal diseases followed by the development of minimally invasive technique.\[[@ref9][@ref10][@ref11][@ref12][@ref13]\] We suggest treating linea alba hernia by trans umbilical SILC surgery according to paediatric patients' trait. Highlight for this surgery include: (1) Incision of trans umbilici is conceal and scarless, secondary to less invasive and less pain; (2) adhesion of hernia content can be observed directly through laparoscope during the procedure of losing adhesion; (3) multiple linea alba hernias could be detected during the surgery without another incision and can be treated at the same time; (4) repair surgery can achieve complete repair due to anatomical structure of linea alba hernia is fully revealed under laparoscope; (5) in our centre, open surgery through umbilical incision was also performed in children with linea alba hernia, especially when the hernia was 3 cm superior to the umbilical ring, it is difficult to repair the hernia ring. The study provides another option for the larger hernia.

Eight cases of linea alba hernia were treated by SILC in this study. There were significant differences in surgical time with open surgery while bleeding volume, admission day and post-operative complication was not different compared to open surgery. Special surgical apparatus is not necessary for SILC and procedure is not complicated to learn. Shorter time would be used to manage this skill if there is some foundation for laparoscopic technique and theoretic training. Many kinds of abdominal diseases were treated by SILC before we start this surgery.\[[@ref14][@ref15]\] Narrow space, the difficulty of the exposed surgical field could be solved by 180° of rotation of laparoscope.

CONCLUSIONS {#sec1-5}
===========

SILC is a reasonable method for linea alba hernia in the paediatric patient. Incision could be made trans umbilici result in less invasive and scarless. The operation is started from the inner layer of the abdomen to achieve a complete repair. No special apparatus is required. Linea alba hernia treated by SILC is recommended by our centre because of safe, effective and minimally invasive. In clinical practice, linea alba hernia repair (umbilical ring within 2 cm) and SILC linea alba hernia repair (umbilical ring on the margin of 2 cm above) could be flexible selected depending on different indications.
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